Abstract: This paper aims to fill the gap in dividend policy research of listed companies in Vietnam. Effects of changes in earnings to changes in dividend actions of selected listed firms are tested in order to figure out their relationships. The multinomial logistic regression model is employed with the data from a balanced panel of 310 listed firms on Vietnamese Stock Exchanges during the period 2008-2016. The study has estimated odds and odds ratios of four dividend change cases in response to each of three cases of earnings changes. The results show that the dividend actions of firms are very sensitive to earnings changes. When earnings decrease, the odds that firms remain dividend action higher than odds that increase dividend, lower than odds that decrease dividend. When earnings negative, the odds that firms remain dividend action lower than odds that firms move to zero dividend. In addition, in 26% of the cases there was no change to dividends when earnings increased and in 27% no change when earnings decreased. The results are supportive of the hypothesis that dividend actions are strongly affected by firms' earnings and past dividend actions. The research results are meaningful to dividend income investors in formulating their investment strategies and for management of firms in designing firms' dividend policies.
Introduction
capital structure and working capital management. Dividend decisions involve the choices between retaining earnings to reinvest in businesses and to distribute earnings to shareholders. Therefore they relate to the capital structure questions, which concern the structure of debt and equity in long term financing.
There are two main opposing schools of dividend theories. The first states that dividend policy does not matter. That means the dividend policy does not affect firms' value, share value and shareholders' wealth. The possible cause is that, with the availability of perfect financial markets, it is easy for investors to design their homemade dividend policies to meet their cash demand/position. Two of the most well known representatives for this school of thought are Miller and Modigliani (1961) [1] . The second school believes that dividend policy matters as it sends a signal to investors and markets. Higher dividends or an increase in dividend payments send a good signal of a firm's performance in the future, thus its improving share value. Therefore, investors pay much attention to dividend policy, Ross (1977) [2] , Bhattacharya (1979) [3] , Miller and Rock (1985) [4] .
Many researches prove the important effects of earnings to dividend payment decisions with clear empirical evidence (signal theory). However, for a transition economy like Vietnam, when the stock market is developing from a marginal to an emerging one, whether this signal theory works and how earnings of firms affect their dividend policy is still a question for us.
In this paper, the authors focus on exploring the effects of changes in earnings to changes in cash dividends. The test covers three cases of earning change: increase, decrease and negative earnings and four cases of changes in dividends: increase, no change, decrease and zero. For each case of earnings change, there would be four possible changes in dividend payment. To estimate the odds of the changes in dividends, we use the multinomial logistic regression model for 2,480 annual observations from 310 selected listed firms during a time period of 9 years (2008-2016).
Literature review
The origin of signal theory can be found in Lintner [5] , in which he proved how market values respond to changes in dividends. Through a survey of the management of 28 firms, he proved the most significant factor affecting firms' dividend decisions is big changes in past dividend levels. Similar findings have been found in studies by Stephen and Gitma (1991) [6] and Baker et al. (2000) [7] . These authors concluded that the determinant of dividend payment is prospective earnings and past dividend models, therefore, dividend payments are affected by current and past earnings, changes and annual growth of earnings. However, findings by Farsio et al. (2004) [8] are not in agreement with this result. They proved there was not a significant relationship between dividends and earnings in the long term. The previous findings were based on short-term relations between the two, therefore it confused potential investors. As firms that pay high dividends may not pay attention to investment demands in the future, it can result in lower income in the future. While firms with higher returns tend to pay more dividends, firms with unsure future returns are considered to pay lower dividends.
On the other hand, dividend payment behavior in various markets will be different. Glen, Karmokolias et al. (1995) [9] discovered significant differences in dividend policies of firms in emerging markets in comparison to those in developed markets. He argued that dividend payments are much lower in emerging markets and firms in these markets carried out less stable dividend policies despite having target payout rates. The reasoning of Glen, Karmokolias et al. (1995) [9] is agreed with by a number of empirical studies in Malaysia [12] ); in Jordan (Al-Najjar, 2009 [13] ); in Turkey (Adaoglu, 2000 [14] ). A reason for the difference could be that in these markets, economic shocks are more severe and happen more often than in developed markets. So, both controlling shareholders and managers are likely to push for dividends reductions when earnings decrease (Adaoglu, 2000 [14] ; Al-Malkawi, 2007 [15] ; Al-Yahyaee et al., 2011 [12] ; Nguyen and Tran, 2016 [16] ).
With the effects from the global financial crises, firms confronted more financial challenges from outside; therefore, they tended to change dividend policies in response to these external shocks. Nguyen and Tran (2016) [16] studied differences in dividend policies between periods prior and post the crises from 2003 to 2007 and from 2008 to 2012 for two typical market types: the US markets and South East Asia markets (including Singapore, Thailand, Indonesia, Malaysia and the Philippines). Their research applied the Tobit model to overcome limitations of the OLS model. The results showed that US firms executed stable dividend policies and followed the signal theory in a way that dividends increased during the post crises period to improve their good prospects. In Malaysia and the Philippines, firms did not have different dividend policies between the 2 periods. Firms in Indonesia showed a decrease in dividends in the post crises period due to difficulties in finance and cash flows. Differently, firms in Thailand and Singapore paid higher dividends in the post crises period but did not follow stable dividend policies.
In addition, institutional factors have been mentioned in many previous studies [13, 15, 17, 18] . Aivazian et al. (2003) [18] examined a sample of firms from eight emerging markets (Thailand, Malaysia, Zimbabwe, Pakistan, Turkey, Korea, India, Jordan) where financial systems are significantly different from those in the United States, and compared them with a sample of ninety-nine firms from the United States. The results provide insight into the role environmental factors play in creating dividend policy at the firm level. The dividend policies of firms in emerging markets react to variables similar to those in the United States; however, their sensitivity to these variables varies across countries.
In Vietnam, there have been some changes in views of dividend policies. The change is from the old view to a new one. The old view concluded that firms follow the state regulations that firms' dividends depend on their earnings. It means higher dividend payments for higher earnings [19, 20] . The new view respected the importance of dividend policies and looked for optimal dividend policies [21] . In a number of researches on factors affecting dividend policies, most of the findings agreed that earnings are the main determinant of dividend policy for listed firms in Vietnamese Stock Exchanges [22] [23] [24] [25] . However, past dividend policies have not been focused much on these researches.
With aims to identify determinants of dividend policy, applying two estimation models, which are FEM and REM, to the 95 listed firms in Viet Nam during the period from 2008-2013, Dinh Bao Ngoc and Nguyen Chi Cuong [22] , Nguyen Thi Minh Hue et al. [23] , Ngo Thi Quyen [24] , Tran Thi Tuan Anh [25] show that earnings per share, profitability and past dividends affect the dividend policy of the firms. While the research results of Nguyen Thi Minh Hue et al. [23] report that the profitability rate and company size have significant effects on dividend policy, past dividends have not been focused on this research. Although these researches have used similar research methods and periods of study.
The disagreement in results, together with applied research methods, which are mainly descriptive statistics and applied to small samples, mean the results are not very convincing. Therefore, a quantitative research method based on a larger sample may result in more reliable findings on the effects of earnings changes on dividend policy changes of listed firm in Vietnam's Stock Exchanges. Where earnings per share (EPS) are measured as total net income divided by the number of outstanding shares and EPSt is earnings per share at year t, EPS t-1 is earnings per share in year t-1.
Research methodology

Variables and models
We use the mlogit command to estimate a multinomial logistic regression model. Both Y and X are treated as indicator variables (categorical variables). We have chosen to use Y = 2 "no changes" as the baseline category. That means, the research will compare the probabilities of dividend increase, decrease and zero with the case of no change to test the above hypothesis.
Based on the basic logistic model is: logit We fit the following logit model:
Where b's are the regression coefficients; i is the index for dividend change and j for earnings change. Because Y = 2 is the baseline comparison group, then Eq. (1) becomes:
Sample and data collection
We collected a sample including firms listed on the Ho Chi Minh City Stock Exchange and the Hanoi Stock Exchange. There were 747 firms listed on both at December 31 st , 2017. The following sample selection criteria were employed: (i) We excluded financial sector firms, because firms in this sectors are generally governed by different rules and they have different financial statement structures [10] .
(ii) We excluded firms which adjusted data in the research period, such as firms equitized after 2007 or firms which had stock split.
(iii) In order to compute changes in earnings and dividends, each selected firm needed to have full data for the period. In addition, the time period needed to be long enough to observe trends of dividend policies. Therefore, we selected firms listed in 2012 and earlier. We also excluded firms that paid stock dividends.
These criteria provided us with a balanced panel of 2,790 firm-year observations representing 310 firms over the 9-year period from 2008 to 2016. Data used in this research are from financial statements, annual reports of sample firms provided by StoxPlus -a company specialized in collecting and analyzing financial data in Vietnam.
We used a package of STATA software version 14 to estimate the multinomial logit model where the odds of a particular dividend action of each firm were based on its earning changes.
Research results
Descriptive statistics
With selected 310 firms, we have 2,790 observations. However, because variables were treated as categorical and changed variables, observations in 2008 were not valid. Therefore, we used the remaining 2,480 observations. There are about 55% of the cases with an increase in dividends; 26% of the cases in which the dividend remained as last year when earnings increased. In cases of earnings decrease, for about 47% the dividends remained unchanged or increased, and for 55% the dividends decreased. In cases of negative earnings, most firms did not pay a dividend (95%), whereas 2 firms still paid dividends..
Regression results
We used the margin command to calculate the odds of Y at each case of X. Since there are four possible cases, the margin command is used four times. Estimated results are as shown in Table 3 .
We can see from Table 3 The results partly show when earnings increase, the probability of dividend increase is high and vice versa. When earnings decrease, the probability of dividend decrease is high.
Tables 4 and 5 present multinomial logistic regression results with outcome variable Y and predictor variable X. The likelihood ratio chi-square of 586.51 with a p-value < 0.0000 tells us that our model as a whole fits significantly. Notes: ***, ** and * stand for significance at the 1%, 5% and 10% levels, respectively. deps: (1) increase, (2) decrease, (3) negative ddps: (1) increase, (2) no change, (3) decrease, (4) zero Notes: X: (1) increase, (2) decrease, (3) negative. Y: (1) increase, (2) no change, (3) decrease, (4) zero.
-When earnings change from an "increase" to a "decrease" position, the probability of Y = 1 decreases by 1.045 times in comparison to the probability of Y = 2. In other words, with an odds ratio (OR) of 0.352 exp (-1.044861), the probability (or odds) of a decision to maintain dividends at the same level as the previous year are higher than the probability of a dividend increase by 64.8%.
Comparing the case Y = 3 with the case Y = 2, the log-odds = 1.185 and the OR = 3.27, it implies the probability (or odds) of a dividend "decrease" is higher than the odds of a dividend "no change" about 2.27 times. Similarly, the probability (or odds) of a "zero" dividend is higher than the odds of an "unchanged" dividend by about 0.45 times at a significance of 5%.
-When earnings change from an "increase" to a "negative" position, the probability of a dividend change to "decrease" increases by 2.086 times in comparison to the probability of "no change" to a dividend at a significance of 10%, together with a sign change in the reliability gap showing that this relationship is not consistent. However, when comparing between the case "zero" dividend and "un changed" dividend, "+" signs showed clearly at a significance of 1%, and a very high OR (162.7). This convinces us that when earnings decrease to negative, a firm would stop paying dividends. It's clear that dividends are paid from a current year's earnings. Not many firms have financial reserves for this purpose.
The above results support the stated hypothesis that dividend decisions are affected by changes in earning. We assume that there is likelihood that firms increase dividends when their earnings increase, decrease dividends when their earnings decrease and stop paying dividends when their earnings are negative. This assumption has been proved with the result showing that the possibility of a decrease in dividends is much higher than that of a dividend remaining unchanged when earnings decrease, and when earnings are negative, firms immediately stop paying dividends. However, the possibility of not paying dividends is very low compared to dividends remaining unchanged when earnings decrease. Especially, despite changes in earnings, many firms still pay at past dividend levels. We can see this when checking the marginal effect at X = 3 in Table 3 .
Conclusion and research implications
Conclusion
The research aims to test the effects of changes in earnings to dividend decision changes. By using the multinomial logistic regression model, the odds and odds ratios for four cases of dividend changes (increase, unchanged, decrease and zero) in response to each earnings change case (increase, decrease and negative) are estimated. In addition, the study has determined a marginal effect for earnings change cases for four possible cases of dividend changes. On average, there 54,98% cases of increase and 26,1% cases of no change to dividends when earnings increase; 44,01% cases of decrease and 27,09% cases of no change to dividends when earnings decrease and 86,05% cases where firms have stopped paying dividends when firms have negative earnings.
The research results show that a large number of firms increase dividends when their earnings increase, decrease dividends when their earnings decrease and stop paying dividends when their earnings are negative.
However, a number of firms did not change dividends when their earnings increased. Instead, they tried to keep the past year's dividend levels when earnings decreased. These firms only cut down dividends when they made a loss. The management of these firms may believe that dividends have an important role in signaling to shareholders and market investors about firms' business prospects, therefore, they will only change dividend levels when they have forecast earnings change consistency.
These results are in line with the research of Pandey (2001) [10] , where the results showed that Malaysian firms relied both on past dividends and current earnings in deciding the current period's payment of dividends. Our findings also support the results of Dinh Bao Ngoc and Nguyen Chi Cuong (2014) [22] . However, this study does not support the views of Vu Van Ninh (2008) [19] and Nguyen Minh Kieu (2012) [20] , when the authors concluded that the dividend policy of listed firms in Vietnam completely depends on earnings. However, the above reasoning has not shown enough evidence to conclude whether the dividend policies of listed firms in Vietnam supports signaling theory.
Research implications
From these quantitative results, the research can be useful for income investors to make relevant decisions, as information about firms' earnings and past dividends are the basis for firms to decide dividend payments. Possibilities that firms increase dividends when earnings increase and decrease dividends when earning decrease are relatively high. At the same time, some other firms try to keep dividends unchanged when earnings decrease or increase but not consistently. Therefore, investors need to timely update their information in order to be better off for their stock investment.
On the other hand, this research may help firms' managements to adjust their firms' dividend policies in order to optimize share prices, keeping in mind that markets often have positive responses with dividend increase signals and negative responses with cutting-down dividend signals [26] . Therefore, it may be better if firms wait until they believe that earnings will increase consistently before deciding to increase dividends, and only decide to reduce dividends when they cannot stop the trend of earning decreases for a long time in the future.
The research has not been able to control sectoral factors. Therefore, implications on investments as well as dividend policy have not been suggested. In addition, this research focuses only on cash dividend actions; stock dividend actions are not included. Expanding research scope to include stock dividends may better explain the effects of earnings changes to dividend policy adjustments. Further studies on this are suggested.
